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behind reservoirs of contaminants that are lighter or denser than wa-
ter and/or have low solubilities. By treating the problem close to its
source, in situ, bioremediation speeds contaminant desorption and
dissolution. Consequently, a cleanup that might require decades us-
ing pump-and-treat methods could possibly be completed in a few
years with bioremediation. In addition, pump-and-treat methods do
not destroy contaminants but simply bring them to the surface for
treatment or disposal elsewhere. In situ bioremediation, on the other
hand, can transform contaminants to harmless byproducts such as
carbon dioxide and water.

Conventional methods for soil cleanup require digging up the
contaminated soil and either incinerating it or burying it at a spe-
cially designed disposal site. Soil excavation and incineration may
increase the exposure to contaminants for both the workers at the site
and nearby residents. Furthermore, excavation and final disposal are
extremely costly. By treating the soil in place, bioremediation re-
duces both the exposure risk and the cleanup cost.

Because bioremediation shows promise as an alternative to con-
ventional environmental cleanup technologies, the number of ven-
dors selling bioremediation has increased dramatically in recent years.
Bioremediation is one of the fastest-growing sectors of the U.S. haz-
ardous waste market. It is expected to become a $500 million per
year industry by the year 2000. Yet despite the rapid growth in the
use of this technology, bioremediation is not universally understood
or trusted by those who must approve its use, and its success is a
hotly debated issue.

A primary reason for the lack of understanding and mistrust of
bioremediation Is that the technology requires knowledge not only of
such fields as environmental engineering and hydrology, which are
important in conventional cleanup methods, but also of the complex
workings of microorganisms. The potential for large profits, when
combined with the mysteriousness of applying microorganisms, makes
bioremediation attractive for "snake oil salesmen" who claim to be
able to solve all types of contamination problems. Many buyers of
cleanup services and regulators who approve cleanup plans lack the
necessary background to evaluate whether a bioremediation project
has a feasible design. Furthermore, they may be unsure how to evaluate
whether an ongoing bioremediation project is progressing toward
successful completion. Consequently, some regulators and clients
approach bioremediation with skepticism, opting for more conven-
tional technologies even when bioremediation is the most appropri-
ate technology for a particular site.